Synoptic, long-term observational programmes provide a wide diversity of information on the solar-terrestrial environment. Such data sets are particularly valuable in certain locations, on the ground, or in space. Further, such data sets are necessary for identifying the baseline from which anthropogenic changes may occur, for characterising transient events, for placing the results of short-term experiments in context, and also for carrying out statistical analyses. Results for all of these four examples can be interpreted according to present understanding of the physics of solar-terrestrial phenomena. Inadequacies are identified and understanding is thereby improved. New hypotheses are put forward and tested; new modelling schemes and new observational techniques are devised.
Introduction
This paper is concerned with some important physical parameters, measured either on the ground or in space, which are available to varying degrees from long-term data sets. These are listed in Table 1 . The optimum observing locations are not considered here, neither are the optimum intervals between successive measurements.
The Sun
The source of energy for all phenomena occurring on the Earth's surface, in the atmosphere and in the near-Earth space environment is the Sun. Visible radiation reaches the Earth's surface and powers weather systems. Sunspots, i.e., dark, low temperature regions, absorb some of this photospheric radiation and bright, plage regions around sunspots produce a greater excess. The number and the latitudinal positions of sunspots vary over the eleven year solar cycle. In the ultraviolet, the sun is extremely spotty over all its surface. At X-ray wavelengths, very bright regions indicate hot, dense plasma on closed magnetic flux tubes extending into the corona. Dark regions, often of hemispheric extent, the so-called coronal holes, indicate low density plasma on diverging magnetic field lines which extend out into the interplanetary medium. UV-and X-radiation of different wavelengths is absorbed at different heights in the thermosphere to produce different layers of ionisation in the ionosphere.
The longest solar-terrestrial data set available is the time series of annual mean sunspot numbers. The National Academy Press report (1988) on Long-term solar-terrestrial observations shows (on p. 21) that the sunspot number exhibits an eleven year cycle of rather variable amplitude. Odd numbered solar cycles tend to have larger amplitudes -nearly 190 in 1957 and 155 in 1979, yet only 107 in 1969 . From 1650 to 1700, during the Maunder minimum, the sunspot number was always less than 10. Between 1800 and 1820, the maximum sunspot number did not reach 50 and, in 1905, it was only 63. Thus the sunspot number varies with time in a far from simple harmonic manner, although there is an inherent period of approximately 11 years. Over that time, the Sun's Bipolar magnetic field reverses, so the fundamental periodicity is about 22 years. It is entirely evident that long-term data sets are required to determine long time scale fluctuations and trends. Figure 1 , from LEAN (1987), shows observations made over 50 years of the blocking effect of sunspots, at the bottom, then the area of faculae, a plage index, and the flux of 10.7 
